Using hand-collected data on directors' and officers' liability insurance (D&O insurance), we analyze the effect of D&O insurance on the cost of debt. We find that higher levels of D&O insurance coverage are associated with higher at-issue bond yields (to maturity) and higher loan spreads. This evidence suggests that debtholders view D&O insurance coverage as increasing credit risk (potentially via moral hazard and/or information asymmetry). Further analyses show that higher levels of D&O insurance coverage are associated with greater risk taking and higher probabilities of financial restatement due to aggressive financial reporting. The greater use of D&O insurance appears to raise the cost of debt financing.
Introduction
Almost every public company in the U.S. and Canada carries directors' and officers' liability insurance (hereafter referred to as "D&O insurance"). 1 A practitioner survey carried out in 2007
found that 87% of the 356 directors polled rank the availability of comprehensive D&O insurance coverage as an important consideration before agreeing to join a board.
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A typical D&O insurance policy is purchased by a company to protect its directors and officers from personal liability in the event of litigation brought by shareholders or other stakeholders (e.g., creditors) alleging "wrongdoing" in discharging their duties. Despite its popularity, D&O insurance is not without controversy and there is little evidence on how the purchase of this insurance is perceived by a company's stakeholders. In particular, because D&O insurance insulates directors and officers from the threat of litigation and personal financial liability resulting from their decisions on behalf of the corporation, 3 D&O insurance may induce moral hazard and reduce the incentive of managers to act in the best interest of stakeholders (Lin, Officer, and Zou, 2011) .
In this study we investigate how debtholders perceive D&O insurance coverage by examining the impact of D&O insurance coverage on a firm's cost of debt. Empirical research about the effect of D&O insurance on stakeholders is often hampered by the lack of data on firmlevel purchases of D&O insurance, therefore in this paper we focus on Canadian public companies since disclosure of the details of D&O insurance purchases is mandatory in Canada (Chalmers, Dann, and Harford, 2002) . We examine the effects of D&O insurance coverage on the cost of debt because debt capital represents an important source of corporate financing and creditors are important corporate stakeholders. Specifically, we examine the impact of D&O insurance on both the cost of public debt (corporate bonds) and private debt (bank loans).
Risk (particularly moral hazard) and information asymmetry are two important factors shaping debt contracts (Graham, Li, and Qiu, 2008) , and D&O insurance coverage has the potential to influence both. On the one hand, the existence of D&O insurance may lower a company's cost of debt because the coverage may lower a firm's default risk and the insurance payout may be considered part of a company's asset base at the time of bankruptcy (Donley and Kent, 2008) . Indeed, Mayers and Smith (1982) and Core (1997) argue that D&O insurance may constitute an integral part of a company's risk management. 4 On the other hand, the existence of D&O insurance shields directors and officers from lawsuits brought by shareholders and others, thereby lowering the deterrent effect of litigation on moral hazard. Such unintended moral hazard can lead to excessive risk taking and overly optimistic financial reporting which might be beneficial to individual managers but costly to creditors. D&O insurance may, therefore, increase a firm's cost of debt if protected directors and officers engage in more risk taking because they want to pursue their own private objectives (Jensen and Meckling, 1976) , they simply have little at stake in the event of litigation, or if reduced vigilance leads to low-quality financial reporting (also potentially driven by the desire to conceal opportunistic behavior). Regardless of the cause, rational debtholders will price-protect themselves against higher default risk by demanding higher bond yields and loan spreads.
Using D&O insurance information for a sample of TSE 300 index (currently the S&P/TSX Composite Index) constituent stocks, corporate bond data from Bloomberg and Mergent's Fixed Income Securities Database (FISD), and (syndicated) bank loan data from Loan 4 The effect of D&O insurance on lowering the chance of insolvency, however, is questioned by Baker and Griffith (2010) given that D&O policy limits are often small relative to firm size (though significant compared with the personal wealth of directors and officers). The mean policy limit in our sample is about 5% of the market value equity. Boyer (2005) argues that the role of D&O insurance is to provide a last-chance payment for shareholders who suffer financially due to managerial wrongdoings.
Pricing Corporation's (LPC) DealScan database, we find that high levels of D&O insurance coverage are associated with higher bond yields and loan spreads. These results are robust to the inclusion of various control variables and the treatment of potential endogeneity with an instrumental variable estimation. Specifically, a one-standard-deviation increase in the ratio of the D&O insurance coverage limit scaled by the market value of equity increases bond yields by about 30 basis points and loan spreads by about 20 basis points on average, with both estimates being statistically significant. The larger marginal effect of D&O insurance coverage on bond spreads compared to loan spreads is consistent with the fact that banks, as providers of private debt financing, have more control over borrowers and can monitor them more closely than public bondholders can.
Guided by debt contracting theory, we then seek to understand why providers of debt capital charge higher spreads to borrowers with higher D&O insurance coverage. Specifically, we examine two channels: the effect of D&O insurance on corporate risk taking and the effect of D&O insurance on the quality of financial reporting. First, we find that high levels of D&O insurance coverage increase firms' total and idiosyncratic risk, strongly suggestive of greater risk taking as a channel by which D&O insurance coverage affects the cost of debt.
Second, because over 50% of the securities class actions in Canada between 1992 and 2008 involve financial restatements by the defendant company (Pritchard and Sarra, 2009), we use a hand collected dataset of earnings restatements and find that firms with higher levels of D&O insurance coverage are more likely to restate earnings. Firms with higher levels of D&O insurance coverage are also more likely to have restatements caused by prior intentional misstatements.
Taken together, our results suggest that the providers of debt capital associate higher D&O insurance coverage with higher default risk. This appears to be a rational association because higher D&O insurance seems to lead to greater risk taking and lower quality financial reporting that increases the information asymmetry between the borrower and lender. Our evidence is consistent with the argument that high levels of D&O insurance coverage lead to moral hazard, and that moral hazard is reflected in the terms at which lenders will provide capital to the firm.
Some background on the liability risks of corporate directors and officers in Canada is appropriate. Such risks can come from shareholder litigation or lawsuits brought by other parties (e.g., creditors, regulators). Similar to that in the US, directors and officers in Canada may be sued under the corporate law for breach of fiduciary duties (i.e., duty of care and acting honestly and in good faith) or under the securities law, with the latter being the most significant source of risk (Donley and Kent, 2008) . Securities lawsuits can target disclosure irregularities in the course of securities offerings (i.e., primary market liability suits) or in continuous disclosure (i.e., secondary market liability suits), and the system for handling class action securities lawsuits in Canada resembles that in the U.S. to a large extent (at least since 1992; Pritchard and Sarra,
2009).
The Canada Business Corporation Acts (CBCA) (1985) , the corporate law at the federal level, allows a company to indemnify its directors and officers for legal costs via bylaws or charters as long as directors and officers have acted in good faith and in the best interests of the company. Upon the approval of a court, a Canadian company may indemnify its directors and officers for the cost of defense in shareholder derivative suits, but not settlement nor judgment.
By virtue of this, Canadian public companies routinely indemnify directors and officers for legal liability (Cheffins and Black, 2006) . Nevertheless, D&O insurance provides protection that is distinct from indemnification in the following ways. First, D&O insurance protects directors and officers when their company cannot indemnify them due to legal restrictions, insolvency, or when a company declines to indemnify them. This is known as Side-A coverage. Second, the socalled Side-B coverage allows a company to recover the cost it incurs in indemnifying its directors and officers. The policy limits of these types of coverage are typically equal, although
Side-B coverage often has a deductible (an amount that must be borne by the insured company)
while Side-A coverage (for the personal directors) typically does not.
Directors and officers consider D&O insurance coverage to be crucial and irreplaceable for many reasons, including the fact that the costs of settlement or judgment in derivative suits are typically covered by a D&O insurance policy (Chalmers, Dann, and Harford, 2002) .
Furthermore, the exclusions from D&O insurance coverage (i.e., deliberate fraud and illegal profit by directors and officers) are much narrower compared with the requirement of acting in good faith and in the best interests of the company associated with corporate indemnification (Cheffins and Black, 2006) . Perhaps even more importantly, D&O policy exclusions in practice do not constitute an obstacle as they either need to be established by "final adjudication" or because plaintiff lawyers can strategically avoid referring to them in pleading (Baker and Griffith, 2010) . Indeed, D&O insurers usually pay out on a policy as long as the defendants (directors and officers) do not admit to fraud or illegal profit (Baker and Griffith, 2010) . Surveys of board members and executives confirm the conclusion that D&O insurance is considered valuable (and maybe even essential) in spite of the fact that companies can (and routinely do) indemnify them.
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We contribute to the literature in several ways. First, to our knowledge, our study is the first to examine how D&O insurance commonly purchased by companies affects debtholders and the pricing of debt contracts. Second, our evidence identifies a precise channel through which D&O insurance may affect firm value and, therefore, our paper also contributes to the ongoing debate over the merits of D&O insurance. Third, this paper adds to the debt contracting and financing literature that has examined the determinants and consequences of various debt contracting terms (e.g. Campello, 2006; Graham et al., 2008; Chava et al., 2009; Lin et al., 2011; Hertzel and Officer, 2011) : our findings uncover a new factor (i.e., personal liability facing directors and officers) that systematically appears to affect debtholders. Fourth, our paper is also We organize the remainder of the paper as follows. In Section 2, we describe our data.
Section 3 describes the key variables and summary statistics. Sections 4 and 5 report our empirical results. Section 6 concludes. 
Data and sample selection

Variables and summary statistics
Descriptions of the variables used in our analysis are contained in Table 1 . Below we describe the most important variables in detail.
[Insert Table 1 here]
D&O insurance
We follow the literature (e.g., Lin et al., 2011) and use the insurance coverage ratio as our key measure of D&O insurance. This is a continuous variable which is defined as the personal ("Side A") coverage limit of the D&O insurance policy scaled by the market value of equity of the firm at the end of the concurrent fiscal year. We set this variable equal to zero if a firm does not have D&O insurance in a given year. Summary statistics can be found in Table 2 . As can be seen from the table, about 69% of the bonds in our sample are issued by firms that purchase D&O 7 We first use the link file maintained by Michael Roberts to match our data to DealScan records, and then hand checked the unmatched ones.
insurance policies to protect their directors and officers from financial liability associated with litigation (Panel A) . Approximately 72% of the loans in our sample are originated by firms whose directors are protected by D&O insurance (Panel B) . The personal coverage limit on average represents 4.5% (6.5%) of the issuing firm's market value of equity in the bond (loan) sample.
Cost of debt
Following the literature (e.g. Campello et al., 2008; Graham et al., 2008; Lin et al., 2011) , we use two commonly-used variables to measure the cost of debt. The first measure (Bond spread) is compiled from Bloomberg, and is defined as the difference between the issue's offering yield and the yield of a treasury bond with the same maturity. We measure this spread at issue for all bonds issued by firms in our sample during our sample period. The mean of the bond spread in Table 2 , Panel A is 268 basis points. The second measure (Loan spread) is obtained from DealScan, and we use the all-in-drawn spread as the cost of the bank loan. This measure is defined as the spread over the London Interbank Offered Rate (LIBOR) or LIBOR equivalent on a loan plus associated loan origination fees. Therefore, it is an all-inclusive measure of the loan price (Lin et al., 2011) . As with the bond sample, we measure this spread for all loans taken out by firms in our sample during our sample period and is measured at origination of the loan. The average loan spread in Table 2 , Panel B is 182 basis points.
[Insert Table 2 here]
Control variables
To examine the impact of D&O insurance on the cost of debt, we follow the literature (e.g., Campbell and Taksler, 2004; Graham et al., 2008; Lin et al., 2011) and control for other firmspecific and contract-specific factors that might affect cost of debt. All firm-specific variables enter our regressions with a one-year lag from the year in which the bond or loan is originated:
this ensures that these characteristics are at least exogenous in time. For robustness, some of our regressions also include industry and year fixed effects to attempt to capture heterogeneity between bonds/loans that is unrelated to observable firm/debt characteristics.
Regarding firm characteristics, we control for firm size (measured using assets), marketto-book ratio, profitability, asset tangibility, cash-flow volatility, and leverage. Firm size decreases information asymmetry problems in credit markets and, as a consequence, likely reduces the cost of debt. Asset tangibility increases recovery rates in default and therefore should also be negatively associated with cost of debt. Moreover, profitable, low-leverage firms and firms with stable cash flows are less likely to default and these characteristics are therefore expected to be associated with lower cost of debt (Lin et al., 2011) . For the market-to-book ratio, our prediction is less clear. On the one hand, as a proxy for growth opportunities the market-tobook ratio might indicate a higher likelihood of risk shifting activities. On the other hand, it could proxy for additional value (over liquidation) that is left for creditors in distress (Graham et al., 2008) .
As discussed in the literature (e.g. Shleifer and Vishny, 1997), corporate governance mechanisms might attenuate the agency costs of debt. Therefore, we also control for board characteristics and ownership structure in our regressions. With respect to board characteristics, we control for the proportion of outside directors and CEO-Chairman duality, the most widely used measures of board structure (see a recent survey by Adams, Hermalin, and Weisbach, 2010).
Regarding the ownership structure, we include two indicator variables to control for dual-class share structure and blockholders. Dual-class share structures enable corporate insiders to exercise effective control over a company with a relatively small direct stake in the cash-flow rights (Lin et al., 2011) . In such firms, corporate insiders have incentives to expropriate minority shareholders and creditors, through various tunneling and self dealing activities. 8 Many of these activities increase default risk and loss given default and, as a consequence, the cost of debt.
Blockholders also play an important governance role as they are more informed than retail investors, and have strong incentives and capabilities to devote resources to monitoring (Shleifer and Vishny, 1997). We hand-collect blockholding data from proxy circulars, and our indicator variable captures the existence of a shareholder with greater than 10% of the firm's shares.
We also control for contract-specific characteristics that might affect cost of debt.
Specifically, in the bond spread regressions, we control for the size of the bond issuance and the type of the bond (callable or convertible). In the loan spread regressions, we control for loan size and the presence of a performance pricing clause (Asquith et al., 2005) . Moreover, we include indicator variables to control for loan type (term loans or revolvers) and purpose (working capital or general corporate purposes, refinancing, acquisition, commercial paper backup, or others), and we also include indicator variables for the borrower's S&P credit-rating category (firms without ratings are the omitted indicator variable).
Univariate analysis
Before conducting regression analysis in the following section, we first look at univariate statistics to see whether the broad patterns of the data are consistent with our hypothesis about the relation between D&O insurance and the cost of debt. We split the sample into two groups based on median D&O insurance coverage and compare the mean values of cost of debt (bond spreads and loan spreads) between the low-and high-coverage groups. The results are presented in Table 3 .
[Insert Table 3 here]
As can be seen from the table, the means of both bond and loan spreads are consistent with the hypothesis that high D&O insurance coverage is perceived by debtholders as being associated with higher borrower risk. Specifically, we find that firms with above-median D&O insurance coverage have significantly higher cost of debt, on average, than do firms with belowmedian coverage. The average bond (loan) spread for firms in the high-coverage group is 284
(222) basis points while the average bond (loan) spread for firms in the low-coverage group is 253 (142) basis points. These differences are statistically significant at the 10% for bond spreads and the 1% level for loan spreads. Taken together, these univariate comparisons provide initial evidence confirming a relation between D&O insurance coverage and the cost of debt.
Empirical results
The effect of D&O insurance coverage on bond spreads
In this section, we use regression analysis to examine the effects of D&O insurance on bond spreads. The main empirical model we estimate is as follows:
Bond spread = f (D&O insurance coverage, Borrower characteristics, Governance measures, Bond characteristics, Industry and time effects)
In Eq.
(1), the dependent variable is bond spread, defined as the difference between the issuer's offering yield and the yield of a treasury bond with the same maturity. The bond spread is measured in percentage points. The key independent variable of interest is the D&O insurance coverage ratio. Other independent variables include controls for borrower characteristics, board structure, ownership structure, bond characteristics, as well as borrower industry and year fixed effects. The empirical results are presented in Table 4 , which contains five regressions. The first specification controls for a set of borrower characteristics and credit rating dummies, while the second regression adds controls for bond characteristics. The third adds controls for a set of board and ownership structure variables. The fourth regression adds year fixed effects and the fifth adds firm fixed effects (in place of industry fixed effects). The inclusion of firm fixed effects helps eliminate time invariant unobserved characteristics that might affect the cost of debt.
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[Insert Table 4 here]
As can be seen from the table, we find strong evidence that D&O insurance is positively associated with bond spreads, as indicated by the positive and statistically significant coefficients on the D&O insurance coverage ratio across all specifications. A one-standard-deviation increase in the D&O insurance coverage ratio increases bond spreads by 29 to 42 basis points on average (based on the coefficient point estimates in columns 4 and 5), all else equal. Relative to the unconditional average bond spread of 268 basis points, this represents a substantial (11 -15%) increase. Hence, the effect of D&O insurance on bond spreads is both economically and statistically significant.
Regarding the control variables, the empirical results are largely consistent with prior literature. Specifically, we find that larger borrower firm size, higher market to book ratio, and higher profitability tend to be associated with significantly lower bond spreads. We also find some evidence that a larger fraction of outside directors on the board is associated with lower 9 Some time invariant control variables are dropped from the fifth specification.
bond spreads (in column 4) and that larger bond issues are associated with higher spreads (in columns 2 and 3).
The effect of D&O insurance coverage on loan spreads
The results in the previous section show that D&O insurance coverage exerts a significant impact on bond spreads. In this section, we examine the effects of D&O insurance on the cost of bank loans, another important type of corporate debt. The main empirical model we estimate is as follows: 
In Eq. (2), the dependent variable is the all-in-drawn loan spread measured in percentage points.
The key independent variable of interest is the D&O insurance coverage ratio. Other independent variables are similar to those in Table 4 (except for the loan characteristics, such as loan type and loan purpose indicator variables). The empirical results are presented in Table 5 , which presents five specifications that roughly mirror those in Table 4 .
[Insert Table 5 here]
As can be seen from the table, the empirical results are consistent with our previous findings. Across all model specifications, we find a positive and significant relation between the D&O insurance coverage ratio and loan spreads, indicating that firms whose directors have greater D&O coverage pay higher borrowing costs in the syndicated loan market. Specifically, a one-standard-deviation increase in insurance coverage ratio increases loan spreads by 18 to 20 basis points on average (based on the coefficient point estimates in columns 4 and 5), ceteris paribus. Considering the average loan spread is 182 basis points, this represents about a 10% increase. Therefore, the effect of D&O insurance on loan spreads is both economically and statistically significant. Taken together, our bond and loan spreads evidence suggests that D&O insurance exerts a significant impact on cost of debt, whether such capital is raised in the bond or syndicated loan market.
With respect to the control variables in Table 5 , the empirical results are largely consistent with our expectations (and the results in Table 4 ). For instance, we find that firm size and market to book ratio are negatively associated with bank loan spreads. Furthermore, cash flow volatility is positively associated with loan spreads in some specifications. A higher degree of tangibility is also associated with a lower loan spreads in some regressions, suggesting that the collateral recovery rate is an important consideration in loan pricing. Despite the relatively small sample size, Table 5 also exhibits strong evidence that highly levered firms pay higher loan spreads and that larger loans are priced at lower spreads.
D&O insurance and cost of debt: Instrumental-variables
Potential endogeneity is a source of concern for many corporate finance studies. Relative to other studies in the literature, it is less of a concern in this setting because bond and loan spreads are set by the firms' creditors and/or by competitive forces in credit markets (i.e., these are observed outcomes and not firm choice variables). Moreover, we have taken steps to alleviate concerns arising from reverse-causality (by lagging the independent variables) and omitted variables (by using an extensive set of controls, including firm fixed effects).
Nevertheless, it is still possible that some unobserved firm-specific characteristics might affect both D&O insurance coverage and the cost of debt. Although it's difficult to completely solve this endogeneity problem, we attempt to further address this issue using an instrumental variable approach. Following the recent literature (Adams et al., 2010; Lin et al., 2011) , we use the industry median insurance coverage ratio as an instrument for the firm's D&O coverage ratio.
The choice of the instrument variable is based on the following reasons. First, firms in the same region and same industry might compete for a small pool of managerial talent in the local labor market, and so a firm's managerial compensation package (e.g. including D&O insurance coverage) is likely to be highly dependent on the compensation packages offered by competitors in the same industry (or region) (Adams et al., 2010) . Second, firms in the same industry face similar business risks, and therefore the potential risk of shareholder litigation often exhibits industry patterns (Hertzel and Officer, 2011; Lin et al., 2011) . 10 Therefore, a firm's D&O insurance policy might be driven by the trend in the industry to hedge potential business and litigation risks. More importantly, the key observation is that the industry median insurance coverage ratio might affect a firm's D&O insurance policy, but, a priori, it is less likely that the median industry insurance coverage ratio would directly affect the firm's cost of debt (exclusion restriction). Under this premise, the industry median insurance coverage ratio can be used as an instrument for the firm's D&O coverage ratio. Table 6 reports the results of our two-stage least squares instrumental variable regressions. In column 1, the dependent variable is the bond spread (as in Table 4 ), while in column 2 we present results with the loan spread as the dependent variable (as in Table 5 ). The key instrumental variable is the industry median D&O insurance coverage ratio based on threedigit SIC codes. The first-stage IV regressions also include all the control variables from prior tables (for the bond and loan spread regressions, respectively). The F-statistics for the first stage regressions indicate that the coefficients on the instruments are jointly significantly different from zero at the 1% level. We also calculate Shea's (1997) partial R 2 's from the first-stage regressions. These R 2 's both exceed the suggested ("rule of thumb") hurdle of 10%. These tests suggest that our instrument is relevant in explaining the variation of the potentially endogenous regressor (D&O insurance coverage). For brevity, we only present the second stage regression results in Table 6 .
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[Insert Table 6 here]
As can be seen from the table, the empirical results are robust in these instrumental variables specifications. The coefficients on the D&O insurance coverage ratio variable remain positive and statistically significant in both the bond and loan spread regressions. If endogeneity is a concern in this setting, it does not appear to be driving our empirical results.
Economic mechanisms: firm risk taking and financial restatements
Our evidence suggests that firms with greater D&O insurance coverage tend to have a higher cost of debt. In this section, we seek to understand the economic mechanisms through which D&O insurance coverage might affect the cost of debt. As widely documented in the literature, information asymmetry and excessive risk taking are important concerns of creditors. 12 We explore two possibilities: 1) whether directors and officers protected by D&O insurance are more likely to engage in more risk taking; and 2) whether D&O insurance leads to low-quality financial reporting (potentially as a result of weaker due diligence, reduced vigilance, or outright financial misstatement). These factors directly, and adversely, affect the position of creditors, and as such may be viable mechanisms by which D&O insurance coverage influences the cost of debt. index return as the market return. We lag the D&O insurance coverage ratio by one year relative to these firm risk proxies to allow for causality in time.
D&O insurance coverage and firm risk taking
Before getting into the regression analysis, we first conduct univariate tests to identify the general patterns in the data. We split the sample at the in-sample median of the D&O insurance coverage ratio and compare the mean values of our risk proxies between these two groups. The results are presented in Panel A of Table 7 . As can be seen from the table, univariate comparisons show that firms with higher D&O insurance coverage tend to take more risk. We find that firms with an above-median D&O insurance coverage ratio tend to have significantly higher total and idiosyncratic risk, on average, than do firms with below-median coverage, and the differences are statistically significant at the 1% level. These univariate tests provide evidence that is consistent with our evidence on the cost of debt: firms with high D&O insurance coverage seem to take more risk and this is reflected in the higher cost of borrowing.
[Insert Table 7 here]
We conduct regression analyses with total risk and idiosyncratic risk as dependent variables. The specifications control for firm characteristics such as size, market to book ratio, profitability, sales growth, leverage, R&D spending, and capital expenditure. Moreover, we control for risk-taking incentives generated by executive compensation. As explained in the literature (e.g. Jensen and Meckling, 1976; Smith and Stulz, 1985; Guay, 1999) , both the slope and the convexity of the relation between the stock price and CEO wealth affect managerial risk taking incentives. We therefore control for the delta (sensitivity of CEO wealth to changes in stock price) and vega (sensitivity of CEO wealth to changes in stock price volatility) along with managerial cash compensation (salary, bonus, and other annual compensation) in our regressions.
Specifically, delta is defined as the change in the value of a CEO's stock options and stockholdings for a $1 increase in the stock price. Vega is defined as the change in the value of a CEO's stock options and stockholdings for a 1% change in stock return volatility. All measures of delta and vega are expressed in thousands of dollars, and all control variables are lagged by one year relative to the risk measures.
As can be seen from the table, the regression results confirm the findings in the univariate tests. The regressions in columns 1 and 2 use total risk as the dependent variable, while the empirical results based on idiosyncratic risk are presented in columns 3 and 4. In columns 2 and 4, we include firm, but not industry, fixed effects (and vice versa in columns 1 and 3). The D&O insurance coverage ratio is significantly positively associated with both total risk and idiosyncratic risk in all specifications in Table 7 . In terms of the control variables, we find that larger and more profitable firms tend to exhibit lower risk (however measured), as one might expect. CEO vega is positively associated with total and idiosyncratic risk in columns 1 and 3, consistent with the notion that firm risk-taking is influenced by the CEO's incentive compensation.
D&O insurance coverage and financial restatements
To examine whether D&O insurance leads to low-quality financial reporting, we construct financial restatement indicator variables. We first download the annual report for each firm-year in our D&O insurance sample from the SEDAR database. We set the restatement variables to missing for a firm-year when there is no usable annual report. We then search in the downloaded annual reports for the keyword "restat". If the annual report for a firm-year has no reference of the keyword, the firm-year's restatement indicator is set equal to zero. Restatements arising from accounting standard changes and other normal restatements required for the comparability of financial statements (e.g., due to discontinued operations, mergers, and acquisitions) are not regarded as a restatement (i.e., the restatement indicator is set to zero).
Otherwise, we follow Hennes, Leone, and Miller (2008) to determine whether the restatement is intentional or unintentional (i.e., due to a careless error). Hennes et al. (2008) argue that it is critically important to distinguish restatements arising from intentional manipulation vs.
unintentional mistakes. In our sample, this process results in 3,166 usable observations, each of which is a firm-year with D&O insurance coverage and restatement indicator data.
[Insert Table 8 here]
We first examine univariate differences between the restatement indicator variables in Panel A of Table 8 . Specifically, we split the sample using the in-sample median of the D&O insurance coverage ratio and compare the mean values of our restatement indicator variables between these two groups. As can be seen in Panel A, these simple comparisons are consistent with the idea that low-quality financial reporting is one channel through which D&O insurance coverage adversely affects the position of creditors (and hence increases the cost of borrowing).
Specifically, we find that firms with high D&O coverage tend to have a significantly higher incidence of earnings restatement, on average, than do firms with low D&O coverage. For instance, on average 8.9% of firm-years have an earnings restatement for firms with high D&O coverage while only 2.2% of firm-years for firms with low D&O insurance coverage are affected by a restatement. More troubling, this difference appears to be driven by differences in intentional restatements (last row of Panel A). The differences are statistically significant at 1% level.
To explore this issue more rigorously, we examine the effect of D&O insurance coverage on the incidence of earnings restatement using a Probit regression controlling for various firm (size, market to book ratio, leverage, profitability, and stock return over prior year) and corporate governance (outside board member ratio, CEO duality, dual class share structure, and the presence of a blockholder) control variables. The empirical results are presented in Panel B of Table 8 . Marginal effects derived from the Probit coefficients are reported. Columns 3 and 6 are based on an IV approach (with three-digit industry median D&O insurance coverage and the control variables used as instruments, as in Table 6 ). The D&O insurance coverage ratio and all control variables are lagged by one year relative to the restatement indicator variables.
The regression results largely confirm our findings in the univariate tests. Specifically, we find that the D&O insurance coverage ratio is positively associated with the incidence of earnings restatement and the incidence of intentional earnings restatement, as indicated by the positive and statistically significant coefficients across all model specifications. Overall, these results bolster our previous findings and help explain the link between D&O insurance coverage and the cost of debt: higher D&O coverage appears to be associated with greater risk-taking (Table 7) and lower-quality financial reporting (Table 8) , and both attributes adversely affect the position of creditors.
Conclusion
Using a unique hand-collected dataset of corporate purchases of D&O insurance by Canadian firms, we examine whether D&O insurance coverage affects the cost of debt. We find that higher levels of D&O insurance coverage are associated with higher at-issue bond yields to maturity and higher loan spreads, suggesting that debtholders perceive D&O insurance coverage as impairing their ability to monitor and/or control firms. Further analyses show that greater risk taking and lower-quality financial reporting (resulting in a higher probability of financial 21 restatement) might explain why debtholders appear to penalize firms that carry higher levels of D&O insurance coverage. Taken together, our results are consistent with the argument that D&O insurance coverage may generate (unintended) moral hazards that are harmful to debtholders.
Our study provides the first evidence suggesting how debtholders view the prevalent use of D&O insurance and adds to our understanding of the effect of D&O insurance on the conduct of directors and officers. It also identifies a new factor that is taken into account by debtholders in debt contracting and pinpoints a channel through which D&O insurance may affect firm value. 
D&O insurance information
Insurance (1/0) Indicator variable equal to one if the firm purchases D&O insurance in the fiscal year; zero otherwise.
Coverage amount
The limit on the personal coverage of D&O insurance in millions of US dollars (US$m).
Insurance coverage ratio Limit on the personal coverage of the D&O insurance/market value of equity at the fiscal year end (winsorized at the 1 st and 99 th percentile).
Bond characteristics
Bond spread
The difference between a bond's offering yield and the yield of treasury bonds (with the same maturity) (winsorized at the 1 st and 99 th percentile).
Bond size Offering amount of bond (US$m).
Convertible (1/0) Indicator variable equal to one for convertible bonds; zero otherwise.
Callable (1/0) Indicator variable equal to one for callable bonds; zero otherwise.
Loan characteristics
Loan spread The all-in-drawn spread over LIBOR charged by the bank for the loan facility.
Loan size Loan (facility) amount (US$m).
Performance pricing (1/0) Indicator variable equal to one if the loan facility uses performance pricing; zero otherwise.
Loan type dummies Indicator variables for loan type (term loan, revolver greater than one year, revolver less than one year, and 364-day facility).
Loan purpose dummies Indicator variables for loan purpose (including corporate purposes, working capital, debt repayment, acquisition, backup line for commercial paper, and others). Stock return over prior year Stock returns over the previous fiscal year (calculated using compounded daily stock returns) net of the daily compounded return to the S&P/TSX Composite Index over the same period, measured in percentage (winsorized at the 1 st and 99 th percentile).
Firm characteristics
Earnings restatement variables
Restatement indicator Indicator variable equal to one if there is an earnings restatement in a fiscal year; zero otherwise. Restatements arising from accounting standard changes and other normal restatements for the comparability of financial statements (e.g., due to discontinued operations, mergers and acquisitions) are not regarded as restatement.
Intentional restatement indicator Indicator variable equal to one if the earnings restatement is due to intentional misstatement; zero otherwise. Following Hennes et al. (2008) , intentional restatement refers to restatement arising from irregularities (as opposed to errors that are unintentional).
Governance variables
Blockholder (1/0) Indicator variable equal to one if there is at least one blockholder owning more than 10% of the firm's shares; zero otherwise.
Duality (1/0) Indicator variable equal to one if the positions of CEO and board chairman are occupied by the same person; zero otherwise.
Outside directors
The proportion of outside directors on the board.
Dual-class (1/0) Indicator variable equal to one if the company has a dual-class share structure; zero otherwise.
Cash compensation Natural log of (1+salary+bonus+other annual compensation).
CEO delta CEO's portfolio sensitivity to a $1 increase in the stock price (in thousands) (winsorized at the 1 st and 99 th percentile).
CEO vega CEO's portfolio sensitivity to a 1% change in stock-return volatility (in thousands) (winsorized at the 1 st and 99 th percentile). Panel A presents the summary statistics for firm risk measures and t-tests for differences in means for low-and highinsurance-coverage groups. The low-(high-) coverage group is defined as having insurance coverage ratio below (above) the median of the insurance coverage ratio distribution in the sample with insurance coverage and risk data. Panel B
shows the results from regressing firm risk measures on the insurance coverage ratio. Standard errors (clustered at the firm level) that are robust to both cross-sectional heteroskedasticity and within-firm serial correlation are used in computing tstatistics (in square brackets). *, **, ***: statistically significantly different from zero at the 0.10, 0.05 and 0.01 level (two-tailed), respectively. The coefficients on the constant, year, and industry dummies are omitted for brevity. Variable definitions are in Table 1 Panel A presents summary statistics for the incidence of earnings restatement and t-tests for differences in means for lowand high-insurance-coverage groups. The low-(high-) coverage group is defined as having insurance coverage ratio below (above) the median of the insurance coverage ratio distribution in the sample with insurance coverage and restatement data. Panel B shows the results from Probit regressions of the incidence of earnings restatement on the insurance coverage ratio. Column (3) and (6) use the IV approach, where insurance coverage is instrumented with fitted values from a first-stage regression on the on 3-digit SIC code industry median insurance coverage ratio and the control variables from prior tables. Shea's (1997) partial R 2 is a measure of IV relevance. 1 st -stage F-test is the test of excluded IV in the 1 st -stage regression. Standard errors (clustered at the firm level) that are robust to both cross-sectional heteroskedasticity and within-firm serial correlation are used in computing t-statistics (in square brackets). *, **, ***: statistically significantly different from zero at the 0.10, 0.05 and 0.01 level (two-tailed), respectively. Marginal effects from the Probit regressions are reported. The marginal effect of an indicator variable is calculated as the discrete change in the expected value of the dependent variable as the indicator variable changes from zero to one. The coefficients on the constant, year and industry dummies are omitted for brevity. Variable definitions are in Table 1 
